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ABSTRACT : 

PROBLEM TO BE SOLVED: To obtain a crystallized glass and 
a crystallized 

glass substrate having a high Young's modulus, a low 

melting temperature and a 

low liquid phase temperature and excellent in surface 
smoothness and to obtain 

an information recording disk such as a magnetic disk. 

SOLUTION: The crystallized glass for an information 
recording disk contains, 

by mol, 42-65% Si02 , 0-15% A1203, 5-30% MgO, 0.5-8% Y203 
and >10 to 25% Li20 

and has a β -quartz solid solution and/or enstatite as 



the predominant 

crystal phase. The crystallized glass substrate for an 
information recording 

disk comprises the glass and the surface on which an 

information recording 

layer is formed has 0-1-0.9 nm surface roughness Ra. The 
information recording 

medium has the glass substrate and a recording layer formed 
on the glass 

substrate. The magnetic disk has the glass substrate and a 
magnetic recording 

layer formed on the glass substrate. 
COPYRIGHT: (C)2000,JPO 
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(57) [SS^J] 

tlB*#S] SiOz : 42-65^:;l'%. AhCb : 0-15^;!/ 
%. MgO : 5-30^:71^%. YzOs : 0.5-8^;k%. LizO : 10 

IBiil tzihc^)mWj^O. 1 -0. 9n]ii<7)KH^0^ffl 



1 

[m^^l ] Si02 : 42 -65^/1'%. AI2O3 : 0-15^/1- 
HgO : 5-30^;!^%, Y2O3 : 0.5-8t;l'%, IhO : 10 

^^^,2 ] SiO2+Al2O3a50^/k%-C-S).?.M*iB 1 

[ii«3i3] Zr02. TiO2atA'p205, «oii'-^< h t> la 

$)l.|f*Ji 1 ^ /;{i2 t*fEiJO;?y5x. 

tiS^^Ja4] Na20:0-10*;P%Jil'='K20:0-10^:;l' 
i^tz-^^rt. *>-oNa20+K20S10t;l'%t'*Sli* 
IR 1 - 3 to V 'l-r^^*^ 1 ii(3ietgcO;S"^ X „ 

[iS*3l5 1 CaO : 0-10^;U%, SrO : 0-10^/1'%. 
BaO : 0-10t;P%. ZnO : 0-10^:;!/%, NiO : O-lO^/l- 
%£-§^>tC-&*L, A>oCaO+SrO+BaO+ZnO+NiOS10^:;l' 

x-chtm^ 1 ~4 t^v^-fixA^ 1 Mzims^mx, 

[il*:fl6] B2O3 :0-5tyU%, R2O3 : O-g^/l-P-ii 
(ffiL. R(i#±II^M-l:tyC-J>-S) , Ce02:0-5^ 

N2O6 :0-5^;P-% (fit, NUNb^/cliTa-r-J) 
■?.) *>OB203+R2[h+Ce02+N2t)5^5* 
y^%T-^) S f»*3S 1 - 5 £7)V ^-ffiA* 1 Jlt^EtKoXf 5 
X, 

[^^^^7] . AszOs : ^-2^)V%. SbzCb : 0-2t;l'% 
*S^>l-^*L. *^^As203+Sb203 S2t/L'%-C'J>SiS 

<^ t-^wts a^Ji 1 - 7 ^-m*^ 1 w-f 

J: 3 l3fflfi£Sr SiR hfzmm 1 -8 cov ^I'ii*^ 1 « 
Ra;b50. 1-0. SnmiO^t J; 3 fcW«affl^^B!tT'§ 

[ mim 1 2 ] mm. i - 9 cov ^-rii*- 1 js tisfjcT) 

1 -0. 5nm<?5KB|£OSffiffl§RaS:#r-Sft*Jll2(Cia«'7) 
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imm 1 5 ] if*Ji 1 2 s 7t{± 1 3 izmm<^:^y 

[000 1] 

^^m.'mshmm)^^zmuzi^^t^yxRi/z m 

P^t:^'yxi:m\^fz:^'yxmWHzm-th<. $ hlzmt< 
xat^\: c7:)i*airft;;* 7 X ^ ffl v ^f^ffiiXTt Sffi¥i§1t 
[0002] 

F T X H 7 ^ 7'o/jNM'(k^ffiMie»c!o^Mt:t t 

ZtHzm^. teTVXi?S«cO*H¥ftttt3'3V'> 

x^ yiO/J«.mfc(=#v\ m%r ^ X 

-Kt -fXi? 7'c7)ti:«*^^>S*$ii|,0f^cO3SS 
Srft^^Lo-o. T'fXi!'^a<-rs^t"{iffiliT'J)l., 
[0003] ^iT\ T/US :^'>A^^^1Stfti^-r> 

$tt^«»T-fX^?ffl7y5XM3E(iai©LT#^c. 

xm.mui. m'f 1-23903 em^mmm) 

5 3 9 1 5 2 2^#. *ll»it54768214^^#ra)^i:*^ 

J;<^f>flTV'>^. !ffm¥l-2 3 90 36-§-^$gt'fB 

m<7)^:ty3<j^^{i:*'7xaiR{i. ms.%mz\ si 

O2 : 5 0-6 5%. AI2O3 : 0. 5-14%, R2O (fzfz 
tRI,i7'l^V±U-^ ^y) : 1 0-3 2, ZnO: 1 - 
1 5%. B2O3 : 1 . 1-1 4%Sr-^tf757XaK(7)^® 



3 

^.tfz. mi^^5 3 9 1 5 2 2^^$g(CiE*6<Ote^b 

mM%m^X\ SiOi : 6 5-8 3%, LizO : 
8- 1 3%, K2O : 0-7%, MgO: 0. 5-5. 5%, 
ZnO : 0 - 5 %, PbO : 0 - 5 % (:^^;''iLMgO+ZnO+ PbO : 

0. 5-5%) P2& : 1-4%, AI2O3 : 0-7%, As2 
03+Sb203 : 0-2%^^?)-. ^^ntl-XmmtcliiQ- 

2 SiOz m^e^kl-i-kism^r ^ x ? mi&^eWL^'yy^ Xh 
■S.. ^mf^mmSZV^mUi. m»%«^T'Si02 : 35- 
60;^, AI2O3 : 20-35%, MgO : 0-25%, ZnO : 0-25%, fl 
. t, HgO+ZnO>10%, Ti02 : 0-20;S, Zr02 : 0-107., Li20 : 
0-2%, NiO:0-8%, fILTi02+Zrf)2+NiO> 5%^i:*cOK 

[0004] 

fttt3ttX^ffi¥iBtt*<itL<g*:?^i., tfzr-i>>m 

(^wmuzMft:^ lxt^x^ <7)m^m^ ioooorpiiiii±(c 
-mmL<^j:r.x^xii^. ^m(^7/umwi.mm 

[0005] ^cr>tz)h^ If IS¥ 1-23903 6^&fg 
ifms<»ivs.WS.X-Mmf\- Ft -f -X^'coKLv^S^fc 

u^^y^wdiL, ztiifi^\^^hti:'yxm^m-^ 
w.\^\mm'h^xm'Km)^^&^ii.x\^h. ttz. z 
ixtX'(^-l ^yiSc.mmmm yxii^ ^yWicotzt^ 
^a.cr)7fl'^^)-i:^y^;tfyX{z^XLXij^. ^cofz 
4613 1 ^t'<o3t^t:Xf7X(0-vy^$*<ffi< (looGpa) . m 

ttJ^t ffiv^tOT, 3.5-Y y-i-<r)jU xy Ft -f X^?*^ 

^ ty<.zmmmmw<r>mmm)<zii\^x\±. ;<f9x 
eir fzmzn'^<r,mm^m-fi>^^ti^h h 

■ ±im^co^:fy^mit:^yXXU:^'yXcr)W^ 

^ajstiiv^-tfi^s 0 o'cmmx'mmti>zs.u^<^x\ m 
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[0006] ^ /I, *mfit5 391 522 ^^fgtraS^ 
$ixTV^&J;o^r«!*^0j£S^t;</'5X{i, ■Vy^''*^» 

•CV^.|>. t*>^tc, ^ffifflStil 0;^vr;hP-AiO;*cS 

<^mf-mm^^t^-^^x\ m^^^y v<^i^±.iuzm 
5^ y^/N^ xy Kx-f x^mm'^ms.-itT^ 

10 x^'»Mfc*fj6b-rS;i://X-§^v^tv^9:XjSi>&l.. 
*n#^5476821^fRt^ga^^*iTV^|,?S8^f ^ 

X ffl^B^H-ft:^ 7 X{± 1 40GpagJK<7);SV y Sr i> -3 

S^&i'iS V ^± , ISJt V >x h':^iili^^B tMi^^ y:^t(r) 

wsMf3^izt'r¥xmmLm^^t\.^ox^j)^h^. 

J; 0 ^^m^y^'m^uiMyximmmm-tic^ii 
mL<. mmi^m\>^(ox\ izM.wmi,zm!^i<^j:^\ 
[00071 ^zx-^wmmii. m%T 4 x^-^^o 
^mmr -f x^ tfflv^s fc *«T'^ s ©v^-vyi/$ 

-o}tMaig^JKffliajg*^'ffiv^*S^'(l:;^'5x^Sfltti, ; 

0. mmw^mmzh&titz. m^'f^y^^^mmmi 

fflr -f x^' icfflv^a:: l.;<?7X«5-jg^-rs 
[0008] 

30 immmmtifcibco^m :^mm. si02 : 42-65 

t;l'%, AhOs : 0-15^/1-%, MgO : 5-30^/1^%, Y 
203 : 0.5- 8^r;l-%, LizO : W^Jl'%iMl. 25^/1-% 

xyx^'^'^ hxhiztmrnbtmrnmr^ X 
^b<?7x*^^>^sfffStai4T -f x:?fflatKMt;t^£7)a 

[0009] 

40 ^.^'yxbnmizmimmmx^^-f^, HTS^xoa 
siOzm'^xcomBmmmmvaX'h o , ^^wmHii 

T-S) & ;3 - 5^lli§ft:^x y X ^' ^ ^ F tfOlffiltfiK^T' t 
±*SfBTm>'^*^ 0-xii<=J:i.^ywm 
#:^0«fi!c,*-C- 1 !> , Si 02 i7)#:tfi(i42X*ifS-C'iivS 

50 ilL<=Sr5. Sit, Si02<O-g-*fi*^42Ui9^j'-*<^rS 



5 

0 . L«i62!;jJlTs J: *)m b< liWZVXT 

[0010] Mz03li:^'yX<^)^mMit^Z'h 0 . ±=5: 

^ ^ T' . Al 2 Oh <7)^^rl:(il57.UlT hth. fi'y xcnmm 

Ah03«7)^Wl:{iO~15%iOKffli: TIKilfFJL- 
<iSim±, ii^iF^ L<ti2%Jil±T$)'9, JiTOi*^ 
t<«ilO%OT. i L<{i77jyTTJ)^. 
(c, Si02+ Ai203(^-i-^a(±, ;*"^xt)?4»^tg^igia 

1 0 0 1 1 ] m\iS\02\Mtt thl,zW.^'=y:^(Dn^m. 

■tl. ^^X\ MgOco-g-^fi{i30%BlTfc-t-&« MgOcO-^ 

fiWIJli. J: 1 1 < (±10%tLh-C* 0 . IMmt 

L<tS25%aT. J;'9ffiL<(i20mT-<:'.t^-S. 
[0 0 12] ±m<nm^B{Y.Mym.. YiCfeSr-^^-r-S. 
i!^5r< fc t>0.5%W203 ?:^A-f C: J: 

%tOY2Q3 ^^A-r-S. i t tcJ; oT*' v^^tO^W^^gtt 

mx-rh^L t {zx 'r>x:^'yxm'&.'^^!m.im^\>z^ 
m^<^^miimm'fhwmi^^-t^<r>x\ \2(k<r,mA 
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X*)Wtl<m%X'h^. Y2 03(7)^*M<7)±l® 

[0013] Li20{iSi02 1 1 1> (CIS;!? 7X<7)»IItc:J; 

^i^-fimxhi, luoc^^^mmQ'mrxii^ 
10 ihm^^mimximt^^um'^x'h^, i 

^ D . # ^^n/tiSa^B-ft.^ "^Xi^A- y ^'^ t A 1^ < ©T-t 

±, J:'9l!f*t<(ili:UJULt*-S.. Li20£7)-&^r 
aco±Wi. SfiL<{±22%OT. J;0ifiL<{±20m 

[0014] *^nf!^e>PBft^ 9xt±. iJS^fflk LT 
20 /9 -5^lil?mst/'x y X h ^^vrtSiaj:^ ^ 

■^^-ri.. 0-^mimmr>^^mi,i, 2Mgo-2Ai2Q3.5s 

i02. MgO-AhOa -35102. ^ttXMgO-AhOa '45102 *>^>^S 

yyxyx:?:?'-^ y^S^^Xhh^^bii^x^h. ^^z 

L.T/3 -x,tr>?a^ yilJ§#>5:i;'-ecoffi(7)feB^a&^tf <! 
biiX't^. 

30 [0 0 15] *l&Ba(7)|S.a-fk;5f'^Xt^^tll> 

Sfflffl$Ra*^0. 1 -0.9mcr)mmb ^-S i -5 t39f®^M2r 

J^JtT'^ ?>mmxh?> C: fc7!;Wt L < . J; 0 J L < {± 
m^B^crim^eU'^'^r-^ X*\ ^®ffi§Ra*<0.1-0.5niD<7) 

mb^j:h^bx\ miifzmmm^?:^-tt ^mmr 

^xi^immthzb^^T^i. 

[ 0 0 1 6 ] $^>l=. ^^m<r>i^m::^y:^izis^^x. 

40 :ffyXff)mmi. W.:ffyX(r)mm^ti^ 1 2 0 Q-CJilT 
i±, JSX/'^x<r)mfiS*J 1 1 5 O'CVXTb ^j:hXdlz 

mm-th. m0yx<om^imi)^is\^:ibx\ m^Bit:(f 

yxmm(^m^i>m^b^x?>. mh. :^'yxm^^mm. 
-rimi,znhtihmm(^mm. i&mm<7)xmt,zti\,^x . 

mmw(^mmmmi^!Kii^m. mmmmz^j:^bm 

[0017] Ti02. ZrOa, SWzObti. V^TfltSam 

50 co^mb Lxi^mt. 0^mim'^:cyx99-i y- 
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-Ij. Ti02. Zr02. i5.W2(fe<7)^|f-&^g-*;{)n8%$r 10 

LXLtom^tiiiJ^hh. TiOz+ZrO+PzOsCO^tt 

Ji.-tl.fc, TiO2+ZrO+P2 05c7)-^tt#^rM{i, ±3ic7)j;-5 
(C5-18S:c7)|iHf-$.'l. t^^iJS Ti02+ZrO+P206 

tL<{±13mT-C'*)'?.. 20 
[0 0 18] Na20, K20, CaO. SrO, BaO. ZnO, NiO^f 

< fc \':>^>tfy::Ki,zmt\tt^ ^ b X\ xcD-^-yV 

Na20(7)#*M{i:0-10%i')IEH, K2 Ocr)-i-*fi{±0-10% 30 
OteHT* •? , A»'?Na20+K20tO^fl-»l±10%OTTj)-S. 
Ztif^ntt\'\ Na20. K20Si^a20+K2DCO-^^rMfi. 
Ir^-m*>»^ L<t±8mTT-*l.. RSfc, CaO 

<7)^^rM{io-io%c7)j5iii. srO(7)^^rM(io-io%£7)$E 

BaO<7)^fl-l;{±0-10%(?)3EH. Zn0(7)^l"l.{±0-10 
%<7)KH. NiOco-^*M(iO-10%<^)«5fflt'$)'). A^-oCa 
0+SrO+BaO+ZnO+NiO(7)-g-M{ilOt ;P%tJlTT- j)S 
AWSLIV CaD. SrO. BaO, ZnO, Ni025.t/CaO 

+SrO+BaO+ZnO+NiOc7)-g-:t4{±. ^^^-fflhMt l<mm 
TXhl. 40 

[0 0 19] :^^mm^ait^'yxii. ±iic^mcr)i^ 

yi^'m^i&T^-itl. ^ZX\ B203(7)^Wfii±0-5%<7) 
OT, R2 03C7)^W^<iO-5%c7)igH (fBL, R(i*±a 
^IS-f Jj-X^;^^', N(]3^ Pr3\ Pin3\ StfV Eu^*. G 
d^^ W\ Dy3\ Ho3\ Er3\ W\ W*)X%h) . 
Ce02 (O##fi<±0 - 5%OSeH . Nz O5 cO^^fitiO - 5%cO 
{•fit, mmtt:i±l^X'h?>) t L, *^oB2Ci3+R 50 
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203+Ce02+N205g5t;l'%TS.§it*''lffitV\ §^ 

[0020] AS2O3 iSbzOsti, 't^^eit^'yXCTiWMt^^ 

fSii^X'hh. #X/vXc7)aTmi4(cj£tT3ai*<^As20 
sM/Sbz^ (0~1jXimi}i7(fyXi,zm[StlZ tx\ 
X^vmts:A'yy^m%hixl. Lt^L. :iixt,mmco 
'mmi^-^ <^j:Kim'lt. XCDit&t^±W tX^ 

x\ ^s^o3<7)1st-mio-2%c'mm. shio^co-^^mm 

-2%<rM&t L, *^^As203+Sb203 ^2^ryu%i:-ri)^ 

t^mth^'^. it^K, AS2O3, Sb203Zlr/^AS203+Sb2 03«O 

^-^rriU.sxaTX'hiztmTt 
[0021 ] wjoe^c^y^^cos^its-ffiii, mz 
m^^tL-f. ^m:ffyxmm-)fmmv^x^ hixtzHy 

x^mmthz.tx't^^aitfiyx'^'i^t ; btn-t 

'^mm<r>mxi^m^j:i£\,zii'^x:ffyx<nimiti^ 

Sixt-fh Z. b ti<X^ h „ %i:,tifz:f}yxm^ffa<^mm 

yx<7M'^m.. 'i^^Bit^—pim^^bi^z^txmm- 
h:ibt>n'%h.\nL. UiMzYctm{zw-^m.x^ 
MLx mcom^nmmi^^tzm. '&mhwx^^u 
^]S.m^hLbtK mmmmnh o ixm l 

\\ m-^^j:^X'^nM>zi.^1^^^^<r)-^-iXm- 
tttz\mli'k-^timi'u\t^'yXi)mi^iih , 

[0022] mm:'i^x.fzm^a\mm^muxmM 
^mm-th c b PX'^ h . mmumz-yx ^x limzmm 

mit-kU'^j>.^j:b'(o^mmm\'^x. mcoimizi: 

*)mm-r^zbt^x'^6. mm. ji^^owis^afci; 
x/mmxy -y e y iwb-ir V ^yMzx^i^v >:y^' 

inJii-hZbizX-^X. SMffl^ (Ra) $rO.l-0.9n 
[0023] ZCOJ: 0 C LXm(^tL^:^mmm^nit:^' 

yxii^ msmT^x^^bLxmrh^. 
(^i^^t:ffyx^m^^fzm^f^x^mwni. m^fi 
xi'm.b ixm^^mmit. Wtt, ® 
-fk^if^tt, m^.mb-^tKxm}ii-i. tfz. 

U^col&^ait^yx (Li20-SiD2teB'l^l:X/5X) t;:Jt 
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[0024] ^wmi^^itify^KmrnhizuL 

[ 0 0 2 5 ] . ^w^commmmw^z-ywxmm 

ff\mmiittxm^^ixtzmmm-rz\iwm.mmi^ 
%mm. %mmmmmt Lxmm-hi.omm.'^ 

:im7:^mK}Li,zm^^iifzm9mmti^t 

ffM^ti^. z.iit^a>^mmm>z\i^imm6mmt 

mmmm.'n^^-fixjrmmxh^x^, msmh\.x 
^mi\z\t. mm. coSri^^^-t-t-i.coPt; coc 

CoNi, CoNiCr, CoCrTa, CoPtCr-^CoNiCrPt^. CoNiCrT 
a. CoCrPtTa, CoCrPtSiO 'Srt'tOSSItjtl^^^ff^tL 

mm^im!mxm\\.xJ^x'mkm 

->tz^mmCtLXi:,k\^. 

[0027] ^ttltfeftl-Tfttlti. KttMfcfE tT 
SlR^a^. Tlt^fcLttS. Cr, Mo. Ta. T 

i. W. V. B. Ai:Sri:'<7)^f«1t#iS*-^>^{mS^-^ 

<i:t-«mJic7)«fi. XJS^^Xi^cO^JgiOMLftl, S 40 

^:ih^,X%h, mm. Al/Cr/CrMo. Al/Cr/Cr^ 

[0028]|;/;:,«i: Keii^orHlX(iilttliO±ISS 
tc . KM-N -/ F t SS^r ^ X ^ *i'i®«-r ^ i: Ir Pfe^t 
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AX^(r)mm.'^\xim.\z^'^ixh<r)X\ m.'^-rY 

Wkxt^w^hKxa^ . i^\.zmmi\fj:\^. mm. 
mmmm(nim>L\^x\t. k\. as. n. m. in. bi. 

Si, Zr, Cr. Cu, Au, Sn, Pd. Sb. Ge, Hg^xi^t^hmif 

^ti(:,mm. mm. mitmti^h^j:iT 

vmmii^miift^iih , j^mm^xhit \>^o iL*>f> 
a. Ai#f*w-^Ai-^^. mitM. mimt^'^'otiM^^ 

^k-th^mX'$>i:itiimtL^\ 
[0029] ttz. ^-y KXf ^i/3ye-#lf1--S. 

i^Xhn-M,x$>lZtmt U\ i Oif S Lv^ieH 
ti, RiiBx=l 0 0~2 0 0?!-y^.XhQ-AT'J)l.. Rm 

fmf -txi' mn-^^ ^xLt-i'fz'^) . mt\z^h^-;Y 

hvs-f F) i}i±^<^j:mm'^m(7)mTm<c^X' 
Mtt<^j:^\ f4. Wmmi:mi'^z. ^yXWK 

^m^z. x.y^>y^m^V'-^'-±(7imMmff)^^x 
mmmf. Ti'xi-7'>}y'f>m.imLxi,i:\K 
[0030] \mmt Lxi,i. mm. crm. cr-^± 
m. mm. i^>ia-7m. i^vmmmf^^tii, 
ztL^mma. rm. mmmtthiz^yy^ 
ymxj-iymmmx'^^Lxm^x'^h, tti. uti 

mMcr>m'(:>^j:h§'mmis.tixhJ:\\ ±tiumm± 
iz. hh\Mi±mmmiz^ix . mmmsMML 

XiiJ:\\ mm. ±ie«iil±tcrh7T;P3^>-7 
y^T)l'a-jl'?fi^mmX'^^lfz'\'iz. r?n^ 

vM^^^j^wnxmisL. ^ iymfSLixmit-y-( 
m (si02) M^^^LTt 11.^. :icr>m^. ^wmm 

[003 1 ] Mmmt L.T<i^S^«^tf^*>^Sil-C 
iiz-r^'yt-y^^m. x\z'ya-hm. xrvimzi.-o 

[0032] 

[ mmm^ ] ^wn co^^^t^- yx\±.m^ izmi-r 
tzbifx^ . m^s.&±-x^ts:\yymRifm°cm 

±^ ^ ^mMn^n.i-mmmAi:m.m'% h.±tz. 

^m\cr>^¥ai\L^yXim\^tzm%f^X9^i. WMM 
(^W&^h\,Z'£:Wj:»9m^mWLcnmB^ L tSTT i t 



(7) 



1 1 



l,ziiV'Xi.mmi'y^j:<ttZbtK'^ . mz-^-/<- 
[0033] 

immm] aTizmmmimfx^mmmmmt 
^WMi^ifii^mmmizm^^iti hcox-m 
\,\ mii,ziimmm(^:VyxmfS.i=e/i'%x'^Ltz, z 

Ah03. A1(0H)3. MgO. CaCOa. Y2O3, Ti02, ZrOz. LizC 
G3^j:li^m^-^Xmi l,z5f^U<im&<OWi'kl>Z2 5 0-3 0 

ommu +mzm^Lxm^^-<-/i'k^b. zttt: 

B^h-omzMi. 1 5 5 0"CT"M*L^Ai(^^m+4 



10 



20 



^#^2 0 0 0-1 69 184 
1 2 

*-!^^Xl80xl5X2 5iiiDC7);{?-;fry<?3^StgEL.. 

:*7X£/)lKff,';?iaStT' m%LXi)-m-hl,ZT=.-)l- 

ipt Ail, AoiK^iajg«HT'*«) 1 B*Pair--;u L 
x^nxmrnxmi^Lfz, ni^titi^yxammT 

[0 0 34] 180X 1 5x2 5niint^-^X«0;^7:^^ 1 
00X1 0X1 Oram. 1 0 X 1 0 X 2 Omm. lOXlX 

2 0mi,zmmvrzm. m^izMi. ^nz^ttzm 

-imMm^&m (itfMffljg) tx-s-^-iov/ji-m 
immxm&i. -^ms^x-Z'-mrsms.u.^Lm- 
d:mm^'if\\ m-iimm^rmitimm-i^izm-A 
m!i:mmmj-'^mnz^ikuzm~d:m^m)&m m^s^t 

iT-(cl-20°C/^cO#S3M-C-#SL. 1-811* 

rsm.ui&irzm. pfyx-mmx-'mi-izt^zx-y 

xm^t:)tfy^iimLf^. 

[0035] '^^htlfzm^Bit^'yXi^ Sr95mm 

ymcom^izm\'^fz^yrfi^i^ i^izmni. 25iimx2m 

mx\5m(r)^^ xizmm^m Lxmrnw^mM^-tyr 
ivt itz. -v-y/^coMffifigBx 10x1 omco-vyy 
ivim^^xm=0mmx-n'^-tz. mj^x-nhtitzy'-f'^ 

ytfyX<7)m^tMz»: 1 iz^Vfz. 
[0036] 
[1^1] 





1 


2 


3 


4 


5 


8 


7 


6 


sioa 


50.00 


58.00 


56.00 


5B.O0 




55.00 


55JD0 


60.00 


A1203 


5.00 


^50 


2.60 


4.50 


AjOO 


4.00 


5.00 


5.00 


MgD 


15.00 


14j00 


16.00 


14.00 


15.00 


12.00 


15.00 


20.00 


V203 


1.00 


1J0O 


1^ 


1.00 




0.50 


1.00 


2-00 


Ti02 


B.50 


830 


8.S0 


S.50 


8.50 


8.50 


5.00 


8.50 


Zr02 


ZOO 


ZSJO 


2X10 




2.00 


2.00 


2jOO 


2.00 


LI20 


12.50 


14I» 


15.00 


14.00 


15.00 


la.co 


15.00 


12.50 


K20 














1.00 




P205 














1.00 










































635 


620 


825 


ezo 


670 


010 


650 


750 


tt»iaB*r;i(Hr> 


4 


4 


4 


4 


4 


4 


4 


4 




600 


750 


730 


ax 


BOO 


800 


800 


950 


«*ftll*IUI(Hr) 


4 


4 


4 


4 


4 


4 


4 


4 




1150 


1110 


1150 


1150 


1150 


1100 


1150 


1150 




0.^ 


0.4 


0.3 


0.3 


OJ 


o;3 


0,4 


0.3 




121 


130 


133 


117 


125.2 


123.4 


131 


145 



[0037] ^mm^ff)mi^\m^miimms. (afm) ^ i at. mnzijkii-cmm^^x'm^'muzmmm4 
^mw&^imm^fir'^mm^mzi^xm^f)K m^sa -( x^co^m'^mmzmimmz+^iz 



1 3 



[0 0 3 8] ^iJ. msnfz^h. #^^1-2 39 0 3 



(8) #^2000-169184 

1 4 

1 , 2 1 1 T . mca^Kfc #tt5-te«ti-i. . 

[0039] 
[^2] 





. 1 


2 






*!RTS-io»S{t:tf^;^ 




^^iP^I -239036 


^a4#«F«25ie553 


Si02 


73.00 




AI203 


aeo 




CaO 


7.00 




Na20 


9.00 




K20 


9.00 




ZnO 


2.00 




•V>y*(GPa) 


79.00 


90-100 




12.00 


10-35 



« (^If^ljl'-S) 1±-Vy^'* (115-150Gpai7)iEil) 

(Ra) &5a (0. 5nm) I.:ilT{CSf6t?..rt*>'T 

[0041] Z.K\.znh. *2(C^tit!RMl <?)^k^ 
COCO, B^H4S.(/^y^^^ri:'<7)5$JK!|ttt't'*^BJcO;*' 



[ 0 0 4 2 ] i/i. Vc}m2<r>1^^^m:^im>t. ^ 

[0043] *i6afl<oiSDi=£7?-7X(i. m-Yym^^ 

[01] mmvrzmmA<mm.iivx^^^^:^ 
yxmmTM-Qmm Lfdk(n^wk^-mm\,zm>h 



(9) 
[HI] 



WM2000-1 69 184 




(51) Int. Cl. 7 mwam FI . 

) 

G 1 1 B 5/84 G 1 1 B 5/84 Z 

F:j^-A(##) 4G062 AAll BBOl CC09 CCIO DA05 
DA06 DBOl DB02 DB03 DB04 
DCOl DC02 DC03 DDOl DD02 
DD03 DD04 DEOl DE02 DE03 
DFOl EA04 EBOl ECOl ED03 
ED04 EEOl EE02 EE03 EFOl 
EF02 EP03 EGOl EG02 EG03 
FAOl FBOl FB02 FB03 FB04 
FCOl FC02 FC03 FC04 FDOl 
FEOl FFOl FGOl FHOO FJ02 
FJ03 FKOl FK02 FK03 FLOl 
FL02 FL03 GAOl GAIO GBOl 
GCOl GDOl GEOl HHOl HH03 
HH05 HH07 HH09 HHll HH12 
HH13 HH15 HH17 HH20 JJOl 
JJ02 JJ03 JJ04 JJ05 JJ07 
JJIO KKOl KK02 KK03 KK04 
KK05 KK06 KK07 KK08 KKIO 
MM27 NN33 NN40 QQ02 QQOS . 
QQIO 

5D006 CB04 CB07 DA03.FA00 
5D112 AA02 AA24 BA03 GA02 GA09 



